The EGF-like proteins DLK1 and DLK2 function as inhibitory non-canonical ligands of NOTCH1 receptor that modulate each other's activities.
The protein DLK2, highly homologous to DLK1, belongs to the EGF-like family of membrane proteins, which includes NOTCH receptors and their DSL-ligands. The molecular mechanisms by which DLK proteins regulate cell differentiation and proliferation processes are not fully established yet. In previous reports, we demonstrated that DLK1 interacts with itself and with specific EGF-like repeats of the NOTCH1 extracellular region involved in the binding to NOTCH1 canonical ligands. Moreover, the interaction of DLK1 with NOTCH1 caused an inhibition of basal NOTCH signaling in preadipocytes and mesenchymal multipotent cells. In this work, we demonstrate, for the first time, that DLK2 interacts with itself, with DLK1, and with the same NOTCH1 receptor region as DLK1 does. We demonstrate also that the interaction of DLK2 with NOTCH1 similarly results in an inhibition of NOTCH signaling in preadipocytes and Mouse Embryo fibloblasts. In addition, we demonstrate that a membrane DLK1 variant, lacking the sequence recognized by the protease TACE, also inhibits NOTCH signaling. Furthermore, both DLK1 and DLK2 are able to decrease NOTCH activity also when triggered by specific NOTCH ligands. However, the decrease in NOTCH signaling induced by overexpression of Dlk2 is reversed by the overexpression of Dlk1, and viceversa. We conclude that DLK1 and DLK2 act as inhibitory non-canonical protein ligands for the NOTCH1 receptor that modulate NOTCH signaling.